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(54) Receiving apparatus shared by multiple tuners 



(57) In a signal processing circuit of an LNB (Low 
Noise Block down converter) (1),a power suppty circuit 
(1 2) is driven by DC voltage (V1 a-V1 d) applied from four 
tuners (34) via four signal input/output terminals (4a-4d) 
to generate supply, voltage (V2a-V2d, V3) for the LNB 
(1) and equally distribute consumption current of the 



LNB (1) among the four signal input/output terminals 
(4a-4d). Even if the level of the DC voltage (V1a-V1d) 
from the four tuners (34) is changed, currents of the 
same value flow through the four signal input/output ter- 
minals (4a-4d). Therefore, there is less noise compared 
with the conventional circuit having a signal input/output 
terminal allowing current to flow that varies. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to receiving ap- 
paratuses and particularly to a receiving apparatus 
shared by a plurality of tuners. 

Description of the Background Art 

[0002] Fig. 5 is a block diagram showing a structure 
of a receiving unit of a conventional satellite broadcast- 
ing system. Referring to Fig. 5, the receiving unit of the 
satellite broadcasting system includes an antenna 30 
having a reflector 31 and an LNB (Low Noise Block 
down converter) 32, a receiver 33 having a DBS (Direct 
Broadcasting by Satellite) tuner 34, an FM demodulator 
35, a video + audio circuit 36 and an amplifier 37; and 
a television receiver 38. 

[0003] Radio waves a emitted from a satellite are sup- 
plied via reflector 31 to LNB 32. LNB 32 extracts from 
the received radio waves a image signals of a plurality 
of channels, amplifies the signals with noise kept low, 
and supplies an image signal of a channel selected by 
DBS tuner 34 to DBS tuner 34. An output signal of LNB 
32 is supplied via DBS tuner 34 to FM demodulator 35 
which FM-demodulates the output signal. 
[0004] The FM-demodulated image signal is convert- 
ed to a video signal and an audio signal by video + audio 
circuit 36, amplified by amplifier 37 and then supplied to 
television receiver 38. An image of the channel selected 
by DBS tuner 34 is displayed on the screen of television 
receiver 38. 

[0005] Fig. 6 is a perspective view showing from the 
outside a structure of LNB 32. Referring to Fig. 6, LNB 
32 has a casing member 41 , and a feed phone 42 and 
a signal input/output terminal 43 are provided on the sur- 
face of casing member 41 . Radio waves a reflected from 
reflector 31 of antenna 30 are supplied into an opening 
42a of feed phone 42. In casing 41 , a signal processing 
circuit is provided for processing the radio waves a sup- 
plied to feed phone 42. Signal input/output terminal 43 
is connected to DBS tuner 34 via a cable. 
[0006] Fig. 7 is a circuit block diagram showing a 
structure of the signal processing circuit of LNB 32. Re- 
ferring to Fig. 7, the signal processing circuit includes 
LNAs (Low Noise Amplifiers) 44a and 44b, bandpass 
filters (BPFs) 45a-45d, local oscillators 46a and 46b, 
mixers 47a-47d, a selector 48, an IF amplifier 49, a low- 
pass filter (LPF) 50 and a regulator 51 . 
[0007] A horizontally polarized wave signal <J>h and a 
vertically polarized wave signal <J>v received by feed 
phone 42 are respectively amplified by LNAs 44a and 
44b with noise kept low. An output signai of LNA 44a is 
supplied to bandpass filters 45a and 45c and an output 
signal of LNA 44b is supplied to bandpass filters 45b 



and 45d. 

[0008] Signals 0h and <|>v have a frequency band of 
1 0.7-1 2.75 GHz. Bandpass filters 45a and 45b pass on- 
ly the frequency components in the range of 1 0.7 to 1 1 .7 

5 GHz of respective signals <j>h and <j>v. Bandpass filters 
45c and 45d pass only the frequency components in the 
range of 11 .7 to 1 2.75 GHz of respective signals <(>h and 
<(>v. Respective signals tt>h1, <J>v1 , <j>h2 and <j>v2 passed 
through bandpass filters 45a-45d are supplied respec- 

10 tively to mixers 47a-47d. 

[0009] Local oscillator 46a generates a high-frequen- 
cy signal of 9.75 GHz and supplies it to mixers 47a and 
47b. Local oscillator 46b generates a high-frequency 
signal of 10.6 GHz and supplies it to mixers 47c and 

15 47d. Signals <j>h1 and $v1 are converted respectively by 
mixers 47a and 47b into respective IF signals <(>1 and $2 
of 950-1950 MHz. Signals <)>h2 and c|>v2 are converted 
respectively by mixers 47c and 47d into respective IF 
signals 43 and <|>4 of 1000-2150 MHz. 

20 [0010] Selector 48 selects any of four IF signals <|>1 -<|>4 
according to a DC voltage V1 and a clock signal CLK 
supplied from DBS tu ner 34 via input/output terminal 43 
and low-pass filter 50 and supplies the selected IF signal 
to DBS tuner 34 via IF amplifier 49 and input/output ter- 

25 minal 43. The DC voltage V1 is 1 8 V or 1 3 V. The clock 
signal CLK has a frequency of 22 KHz and an amplitude 
of 0.6 V. Low-pass filter 50 allows DC voltage V1 and 
clock signal CLK to pass while it does not pass IF signals 
$1 -<(>4. 

30 [0011] If DC voltage V1 is 1 8 V, signals $1 and<t>3are 
selected. If DC voltage V1 is 1 3 V, signals §2 and <>4 are 
selected. If no clock signal CLK is input, signals <(>1 and 
42 are selected and signals $3 and <|>4 are selected if 
clock signal CLK is input. Accordingly, signal (j>1 is se- 

35 lected if DC voltage V1 is 1 8 V and no clock signal CLK 
is input, signal $2 is selected if DC voltage V1 is 1 3 V 
and no clock signal CLK is input, signal $3 is selected if 
DC voltage V1 is 1 8 V and clock signal CLK is input, and 
signal <f>4 is selected if DC voltage V1 is 1 3 V and clock 

40 signal CLK is input. 

[001 2] DC voltage V1 is also used as the supply volt- 
age of regulator 51. Regulator 51 uses DC voltage V1 
as the supply voltage to generate a DC constant voltage 
V2 of 9 V and a DC constant voltage V3 of 5 V. DC con- 

45 stant voltage V2 of 9 V generated by regulator 51 is ap- 
plied to IF amplifier 49 as its supply voltage, and DC 
constant voltage V3 of 5 V generated by regulator 51 is 
applied to LNAs 44a and 44b and local oscillators 46a 
and 46b as their supply voltage. 

so [0013] In recent years-, there arises a need to share 
one LNB by a plurality of DBS tuners 34. For example, 
referring to Fig. 8, an LNB 55 shared by two DBS tuners 
34 is provided with one feed phone 57 and two signal 
input/output terminals 58a and 58b on a casing member 

55 56. 

[001 4] Regarding such an LNB 55, there is a problem 
that how supply voltages V2 and V3 for the LNA, local 
oscillator and IF amplifier should be generated. For ex- 
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ample, according to the following description in conjunc- 
tion with Fig. 9, two signal input/output terminals 58a 
and 58b are connected to a power supply node 61a of 
a regulator 61 via respective low-pass filters 59a and 
59b and respective diodes 60a and 60b. Diodes 60a and 
60b are provided for preventing, when one of the two 
signal input/output terminals 58a and 58b is supplied 
with 18 V and the other thereof is supplied with 13 V, 
current flow from one signal input/output terminal to the 
other signal input/output terminal to cause malfunction 
or breakdown of DBS tuners 34. 
[001 5] In this case, supposing that consumption cur- 
rent of LNB 55 is 200 mA, if DC voltages applied respec- 
tively to two signal input/output terminals 58a and 58b 
are the same (1 8 V or 1 3 V), currents of the same value 
(1 00 mA) flowthrough respective two signal input/output 
terminals 58a and 58b. However, if 18 V and 13 V are 
supplied respectively to signal input/output terminals 
58a and 58b, current of 200 mA flows through signal 
input/output terminal 58a and no current flows through 
signal input/output terminal 58b. On the.contrary, if sig- 
nal input/output terminals 58a and 58b are supplied with 
13 V and 18 V respectively, current of 200 mA flows 
through signal input/output terminal 58b and no current 
flows through signal input/output terminal 58a. For this 
reason, each time a channel is switched, current flowing 
from two DBS tuners 34 to LNB 55 greatly varies, gen- 
erating noise. This noise causes a selector to malfunc- 
tion, resulting in selection of a channel different from a 
desired channel or disorder of an image on a television 
receiver 38. 

SUMMARY OF THE INVENTION 

[0016] One object of the present invention is accord- 
ingly to provide a receiving apparatus which can be 
shared by a plurality of tuners while noise is reduced. 
[0017] According to the present invention, a receiving 
apparatus includes a plurality of signal input/output ter- 
minals connected respectively to a plurality of tuners, 
an extraction/amplification circuit extracting/amplifying 
a plurality of image signals from received radio waves, 
a switch circuit provided correspondingly to each signal 
input/output terminal to select one image signal accord- 
ing to a level of DC voltage supplied from a correspond- 
ing tuner and supplying the selected image signal to the 
tuner, and a power supply circuit driven by DC voltage 
supplied from each signal input/output terminal to gen- 
erate supply voltage for the extraction/amplification cir- 
cuit and equally distribute consumption current of the 
extraction/amplification circuit among the signal input/ 
output terminals. Therefore, even if DC voltages applied 
respectively to the signal input/output terminals have re- 
spective levels different from each other, or even if the 
level of the DC voltage for each signal input/output ter- 
minal is changed, a constant current flows through each 
signal input/output terminal. Consequently, there is less 
noise compared with the conventional receiving appa- 



ratus where the current flowing through each signal in- 
put/output terminal considerably varies. 
[0018] Preferably, the power supply circuit includes a 
first voltage generating circuit provided correspondingly 

5 to each signal input/output terminal and driven by DC 
voltage applied via the corresponding signal input/out- 
put terminal to generate a first DC voltage, a second 
voltage generating circuit driven by DC voltage applied 
via at least one signal input/output terminal to generate 

w a second DC voltage, and a transistor provided corre- 
spondingly to each first voltage generating circuit and 
having a first electrode receiving the first DC voltage 
generated by the corresponding first voltage generating 
circuit and an input electrode receiving the second DC 

15 voltage generated by the second voltage generating cir- 
cuit for providing supply current from its second elec- 
trode to the extraction/amplification circuit. In this way, 
currents of the same value flow through respective tran- 
sistors, and the sum of the currents of the transistors 

20 correspond to consumption current of the extraction/ 
amplification circuit. 

[0019] Still preferably, the power supply circuit further 
includes a plurality of diode elements connected respec- 
tively between the signal input/output terminals and a 

25 power supply node of the second voltage generating cir- 
cuit. In this way, from any signal input/output terminal 
supplied with the highest DC voltage, the second volt- 
age generating circuit receives DC voltage via a corre- 
sponding diode element. 

30 [0020] Still preferably, the receiving apparatus further 
includes an amplification circuit provided correspond- 
ingly to each signal input/output terminal and driven by 
the first DC voltage generated by its corresponding first 
voltage generating circuit to amplify the image signal 

35 from its corresponding switch circuit and transmit the 
amplified image signal to the corresponding signal input/ 
output terminal. In this way, the image signal can be am- 
plified sufficiently. Further, as no supply voltage is ap- 
plied to any amplification circuit not in use, reduction of 

40 power consumption is possible. 

[0021] The foregoing and other objects, features, as- 
pects and advantages of the present invention will be- 
come more apparent from the following detailed de- 
scription of the present invention when taken in conjunc- 

45 tion with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] Fig. 1 is a perspective view showing from the 
50 outside a structure of an LNB according to one embod- 
iment of the present invention. 

[0023] Fig. 2 is a circuit block diagram showing a 
structure of a signal processing circuit included in the 
LNB shown in Fig. 1 . 
55 [0024] Fig. 3 is a block diagram showing a structure 
of a selector in Fig. 2. 

[0025] Fig. 4 is a circuit block diagram showing a 
structure of a power supply circuit in Fig. 2. 



3 



<EP 1096667A1_I_> 



5 



EP 1 096 667 A1 



6 



[0026] Fig. 5 is a block diagram showing a structure 
of a receiving unit for a conventional satellite broadcast- 
ing system. 

[0027] Fig. 6 is a perspective view showing from the 
outside a structure of an LNB in Fig. 5. 
[0028] Fig. 7 is a circuit block diagram showing a 
structure of a signal processing circuit included in the 
LNB in Fig. 6. 

[0029] Fig. 8 is a perspective view showing from the 
outside a structure of an LNB shared by two tuners. 
[0030] Fig. 9 is a circuit block diagram for illustration 
of a problem of the LNB in Fig. 8. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0031] Fig. 1 is a perspective view showing a structure 
of an LNB 1 from the outside according to one embod- 
iment of the present invention. Referring to Fig. 1 , LNB 
1 includes a casing member 2, a feed phone 3 provided 
on the surface thereof, and four signal input/output ter- 
minals 4a-4d. Radio waves a reflected from a reflector 
31 of an antenna 30 are supplied to an opening 3a of 
feed phone 3. Within casing member 2, a signal 
processing circuit for processing the radio waves a sup- 
plied to feed phone 3 is housed. LNB 1 is shared by four 
DBS tuners 34. Four signal input/output terminals 4a-4d 
are connected respectively to DBS tuners 34 via cables. 
[0032] Fig. 2. is a circuit block diagram showing a 
structure of the signal processing circuit of LNB 1 . Re- 
ferring to Fig. 2, the signal processing circuit includes 
LN As 5a and 5b, bandpass filters 6a-6d, local oscillators 
7a and 7b, mixers 8a-8d, a selector 9, IF amplifiers 1 0a- 
1 0d, low-pass filters 1 1 a-1 1 d, and a power supply circuit 
12. 

[0033] A horizontally polarized wave signal (]>h and a 
vertically polarized wave signal <^v received by feed 
phone 3 are converted into IF signals $1-<|)4 similarly to 
those converted in the conventional LNB 32. Specifical- 
ly, signal <|)h is amplified by LNA5a and supplied to band- 
pass filters 6a and 6c. Signal <)>v is amplified by LNA 5b 
and supplied to bandpass filters 6b and 6d. Signals <j>h1 , 
<t>v1 , (j)h2 and <j>v2 passing through respective bandpass 
filters 6a-6d are supplied to respective mixers 8a-8d. A 
high-frequency signal generated by local oscillator 7a is 
supplied to mixers 8a and 8b and a high-frequency sig- 
nal generated by local oscillator 7b is supplied to mixers 
8c and 8d. Signals 4>h1 , (|>v1 , <j>h2 and <J>v2 are converted 
respectively by mixers 8a-8d into respective IF signals 
(|>1-(j>4. 

[0034] Referringto Fig. 3, selector9 includes foursets 
of switch circuits 13a-13d and signal detection circuits 
14a-14d. Signal detection circuits 14a-14d set any of 
four signals S1a-S4a, S1d-S4d at "H" (logical high) 
level of the activation level, according to DC voltages 
V1a-V1d and clock signals CLKa-CLKd supplied from 
four DBS tuners 34 via signal input/output terminals 4a- 
4d and low-pass filters 11a-11d respectively. 



[0035] Switch circuits 1 3a-1 3d select any of IF signals 
4>1 -<j>4 according to output signals S1 a-S4a, S1 d-S4d 
of signal detection circuits 14a-14d and supply the se- 
lected IF signal to IF amplifiers 10a-10d. 

5 [0036] Regarding switch circuit 1 3a and signal detec- 
tion circuit 1 4a, if DC voltage Via is 1 8 V and clock signal 
CLKa is not input, signal S la is set at H level to select 
signal $1. If DC voltage Via is 13 V and clock signal CL- 
Ka is not input, signal S2a is set at H level to select signal 

10 $2. If DC voltage Via is 18 V and clock signal CLKa is 
input, signal S3a is set at H level to select signal $3. If 
DC voltage Via is 13 V and clock signal CLKa is input, 
signal S4a is set at H level to select signal cj)4. Other 
switch circuits 13b-13d and signal detection circuits 

is I4b-14d operate similarly to switch circuit 13a and sig- 
nal detection circuit 14a. 

[0037] IF amplifiers 10a-10d respectively amplify IF 
signals from respective switch circuits 1 3a-1 3d and sup- 
ply them to signal input/output terminals 4a-4d. Low- 
20 pass filters 1 1 a-1 1 d respectively allow DC voltages V1 a- 
V1d and clock signals CLKa-CLKd to pass while they 
do not pass IF signals. DC voltages V1a-V1d are also 
used as supply voltage for power supply circuit. 
[0038] Referring to Fig. 4, power supply circuit 12 in- 
25 dudes regulators 2 la-21d, 27 and 28, diodes 22a-22d 
and 26a-26d, NPN bipolar transistors 23a-23d, and re- 
sistor elements 24a-24d and 25a-25d. 
[0039] Respective power supply nodes of regulators 
21a-21d are connected to respective output nodes of 
30 low-pass filters 11a-11d. Regulators 21a-21d respec- 
tively generate DC constant voltages V2a-V2d of 9 V 
using as respective supply voltages the DC voltages 
V1a-V1d passed through low-pass filters 11a-11d. DC 
constant voltages V2a-V2d of 9 V are used as respec- 
ts tive supply voltages for IF amplifiers 10a-10d. 

[0040] Diodes 22a-22d are connected between re- 
spective output nodes of regulators 21a-21d and re- 
spective collectors of transistors 23a-23d. Resistor ele- 
ments 24a-24d are connected between respective emit- 
40. ters of transistors 23a-23d and a power supply node 28a 
of regulator 28. Regulator 28 generates a DC constant 
voltage V3 of 5 V using voltage applied to power supply 
node 28a as its supply voltage. DC constant voltage V3 
of 5 V is used as supply voltage for LNAs 5a and 5b and 
45 local oscillators 7a and 7b. 

[0041] Diodes 26a-26d are connected between re- 
spective output nodes of low-pass filters 1 1 a-1 1 d and a 
power supply node 27a of regulator 27. Resistor ele- 
ments 25a-25d are connected between an output node 
50 27b of regulator 27 and respective bases of transistors 
23a-23d. Regulator 27 generates a DC constant voltage 
V4 of 8 V using voltage applied to power supply node 
27a as its supply voltage. DC constant voltage V4 of 8 
V is uses as base voltage for transistors 23a-23d. 
55 [0042] Suppose that 13 V is applied to signal input/ 
output terminal 4a and 18 V is applied to signal input/ 
output terminals 4b-4d. Regulators 21 a-21 d output con- 
stant voltages V2a-V2d of 9 V respectively. 18 V is ap- 
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plied to regulator 27 from signal input/output terminals 
4b-4d via diodes 26b-26d and regulator 27 outputs DC 
constant voltage V4 of 8 V. Accordingly, consumption 
current of LNAs 5a and 5b and local oscillators 7a and 
7b, i.e., consumption current 4i0 of regulator 28 is dis- 5 
tributed among four transistors 23a-23d so that the 
same current iO flows through each of the transistors 
23a-23d. Consumption currents of regulators 21a-21d 
are respectively the sums of currents iO flowing through 
respective transistors 23a-23d and currents flowing *o 
through respective IF amplifiers 10a-10d, therefore, re- 
spective consumption currents of regulators 21a-21d 
have almost the same current value. Since the base cur- 
rent of transistors 23a-23d is smaller enough than emit- 
ter current i0\ current flowing through diodes 26b -26d is 
is sufficiently smaller than current flowing through signal 
input/output terminals 4a-4d. 

[0043] In this LNB 1 , regardless of voltage (13 V, 18 
V) applied to each of the four signal input/output termi- 
nals 4a-4d, currents of the same value flow through re- 20 
spective signal input/output terminals 4a-4d. Therefore, 
even if each of the four DBS tuners 34 connected to four 
input/output terminals 4a-4d switches its channel, there 
is no change in current flowing through signal input/out- 
put terminals 4a-4d and accordingly no noise is gener- 25 
ated. 

[0044] If only three signal input/output terminals 4a- 
4c among four signal input/output terminals 4a-4d are 
connected to tuners, consumption current of regulator 
28 is equally distributed among three transistors 23a- so 
23c and currents of the same value flow through three 
signal input/output terminals 4a-4c respectively. As no 
current flows through regulator 21 d and transistor 23d, 
current is never consumed wastefully. 
[0045] Although the present invention has been de- 35 
scribed and illustrated in detail, it is clearly understood 
that the same is by way of illustration and example only 
and is not to be taken by way of limitation, the spirit and 
scope of the present invention being limited only by the 
terms of the appended claims. 40 



Claims 

1. A receiving apparatus connected to a plurality of 45 
tuners to extract/amplify a plurality of image signals 
(<(>1 -<|>4) from received radio waves (a) and supply 
an image signal of a channel selected by each tuner 
to the tuner, comprising: 

50 

a plurality of signal input/output terminals (4a- 
4d) connected respectively to said plurality of 
tuners to transmit/receive signals; 
an extraction/amplification circuit (5a, 5b, 6a- 
6d, 7a, 7b, 8a-8d) extracting/amplifying said 55 
plurality of image signals (<t>1-<J)4) from said re- 
ceived radio waves (a); 
a switch circuit (1 3a-1 3d) provided correspond- 



ingly to each signal input/output terminal (4a- 
4d) to select one of the image signals (<J>1-(f>4) 
generated by said extraction/amplification cir- 
cuit (5a, 5b, 6a-6d, 7a, 7b, 8a-8d) according to 
a level of DC voltage (V1a-V1 d) supplied from 
the tuner via the corresponding signal input/ 
output terminal (4a-4d) and supply the selected 
image signal to said tuner via the correspond- 
ing signal input/output terminal (4a-4d); and 
a power supply circuit (12) driven by DC voltage 
(V1a-V1d) supplied via each signal input/out- 
put terminal (4a-4d) to generate supply voltage 
(V3) for said extraction/amplification circuit (5a, 
5b, 6a-6d, 7a, 7b, 8a-8d) and equally distribute 
consumption current (4i0) of said extraction/ 
amplification circuit (5a, 5b, 6a-6d, 7a, 7b, 8a- 
8d) among said plurality of signal input/output 
terminals (4a-4d). 

2. The receiving apparatus according to claim 1, 
wherein said power supply circuit (12) includes: 

a first voltage generating circuit (21 a-21 d) pro- 
vided correspondingly to each signal input/out- 
put terminal (4a-4d) and driven by DC voltage 
(V1 a-V1 d) applied via the corresponding signal 
input/output terminal (4a-4d) to generate a pre- 
determined first DC voltage (9 V); 
a second voltage generating circuit (27) driven 
by DC voltage (V1a-V1d) applied via at least 
one signal input/output terminal among said 
plurality of signal input/output terminals (4a-4d) 
to generate a predetermined second DC volt- 
age (8 V); and 

a transistor (23a-23d) provided corresponding- 
ly to each first voltage generating circuit (21a- 
21 d) and having a first electrode receiving the 
first DC voltage (9 V) generated by the corre- 
sponding first voltage generating circuit (21a- 
21d) and an input electrode receiving the sec- 
ond DC voltage (8 V) generated by said second 
voltage generating circuit (27) for providing 
supply current (iO) from its second electrode to 
said extraction/amplification circuit (5a, 5b, 6a- 
6d, 7a, 7b, 8a-8d). 

3. The receiving apparatus according to claim 2, 
wherein 

said power supply circuit (1 2) further includes 
a plurality of diode elements (26a-26d) connected 
respectively between said plurality of signal input/ 
output terminals (4a-4d) and a power supply node 
(27a) of said second voltage generating circuit (27). 

4. The receiving apparatus according to claim 3, fur- 
ther comprising an amplification circuit (10a-10d) 
provided correspondingly to each signal input/out- 
put terminal (4a-4d) and driven by the first DC volt- 
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age (9 V) generated by its corresponding first volt- 
age generating circuit (21a-21d) to amplify the im- 
age signal (<J>1 -<j>4) from its corresponding switch cir- 
cuit (1 3a-1 3d) and transmit the amplified image sig- 
nal to the corresponding signal input/output termi- 5 
nal (4a-4d). 

5. A receiving apparatus having an extraction/amplifi- 
cation circuit for extracting/amplifying from received 
radio waves a plurality of separate signals and for io 
supplying to each of a plurality of tuners a respec- 
tive said signal selected by said tuner, the appara- 
tus including in respect of each tuner a respective 
switch circuit for selecting the signal to be supplied 
to that tuner in accordance with a level of a DC volt- is 
age supplied to the apparatus from the tuner, the 
apparatus further including a power supply circuit 
for generating a supply voltage for the extraction/ 
amplification circuit from all of the DC voltages sup- 
plied from the active tuners, said power supply cir- 20 
cuit being arranged to distribute the consumption 
current drawn by the extraction/amplification circuit 
substantially equally amongst the output terminals 
corresponding to the active tuners. 

25 
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